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This manual is designed for organizers and teachers 
concerned with training personnel worki ng_ at the primary ana 
intermediate levels in government statistical offices. The ma^or 
content consists of outlines for nine training courses: (1) 

Principles and methods of statistics; (2) Designing a statistical 
investigation; (3) Data collection by field work; (4) Data collection 
from records; (5) Data processing; (6) Presentation and publication 
of statistics* (7) Utilization of statistics; (8) supervision of 
statistical wirk; and (9) Statistical organization, 

standards. A timetable is suggested for each course; then, under each 
tonic (26 in all), an elaboration of the subject matter is lollo a 
by discussion of the most suitable teaching methods and "Aerials for 
that topic. It is hoped that use of such sources will eventually lead 
to an improvement in the statistics available from developing 
countries. (MM) 
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The training of statistical personnel has been a priority problem 
engaging the attention of ECAFE for the last few years. Shortage of 
trained staff continues to be a serious obstacle to the development of 
statistics in many countries of Asia and the Far East, which are making 
a determined effort towards planned economic and social development and 
need more and better statistics than they obtain at present for framing 
their policies and for formulating, implementing and evaluating their plans, 
There has been general agreement that, to collect and obtain the necessary 
statistics, an all-round expansion of statistical training programmes of the 
countries of the region is urgently needed. However, keeping in view 
the various difficulties involved in overcoming the shortage of trained 
statistical personnel in a short time, it has been generally recognized that 
a beginning should be made by strengthening the existing training facilities 
and improving the quality of existing statistical services, especially at the 
primary and intermediate levels. 

Statistical activity requires trained personnel of various types and at 
various levels such as administrative statisticians, mathematical statisticians, 
investigators, analysts, computers, and machine operators, At the higher 
professional level, trained personnel will be required in relatively small 
numbers. Training at that level is mostly undertaken by universities and 
statistical institutes. In some of the countries, e.g,, India, Indonesia, Japan, 
Pakistan and the Philippines, efforts are being made to improve or develop 
statistical education in universities and other institutes. Arrangements also 
exist under international programmes of technical assistance for having 
statistical personnel trained in the more advanced countries. International 
statistical centres operating in the region, some of which are permanent 
and others are specialized and of short duration have also been of much 
assistance in the training of professional statisticians. In the present 
situation, however, the training of the large number of statistical personnel 
at the primary and intermediate levels seems to be by far the most important 
and pressing problem in the development of statistics. The only way to 
train personnel in these levels is to organize within each country national 
training centres capable of carrying out suitable in-service and other training 
programmes. Their establishment would involve the training of those 



responsible for organizing and maintaining them and may require external 
assistance in the form of experts, equipment and so on. In this respect 
there is considerable scope for co-operation among the countries of the 
region. 

ECAFE had been considering ways and means of meeting the inadequacy 
of statistical personnel. The United Nations Statistical Commission, at its 
eleventh session in May I960, had stressed the need for expanded statistical 
training programmes in the region. The Conference of Asian Statisticians 
(COA3) has been considering, since its inception in 1957, measures for 
improving the training facilities. A Working Group on Training of 
Statisticians formed in 1960 under the auspices of COAS, made a detailed 
study of the training needs and problems and gave its recommendations. 
The Working Group suggested, among other things, preparation of a 
training manual, organization of a regional centre for training organizers of 
national training courses and technical assistance to countries in establishing 
training centres. The Commission has endorsed these recommendations 
and the present Manual on Training of Statistical Personnel at the Primary 
and Intermediate Levels has been prepared in pursuance of these decisions. 
This Manual, designed for use by organizers and teachers, makes a departure 
from the usual textbooks, and aims at imparting a considerable amount 
of technical skill to those engaged in day to day statistical operations, 
without losing sight of the principles involved in the techniques. It will 
provide the users with some amount of flexibility as it allows for the 
selection and adaptation of topics to suit different types of personnel. The 
use of a common manual will rlso achieve a certain degree of uniformity 
in training in different countries. It is hoped that it will serve as a useful 
guide for the organizers and teachers at the training centres. Arrangements 
are being made to supplement the Manual with necessary training notes, 
A Regional Statistical Adviser has been appointed at ECAFE, and his 
services can be drawn upon by countries, in matters concerning statistical 
training. 



U Nyun 

Executive Secretary 



Bangkok 
20 August 1963 



INTRODUCTION 



1. Background 

1. The survey of statistical manpower and their training has been one 
of the important projects of ECAFE and has been a standing item in the 
agenda of the Conference of Asian Statisticians (COAS) established in 
1957. COAS has been considering at its different sessions, ways and 
means of improving and strengthening the training of statisticians in the 
countries of the region. At its third session held in April I960, COAS 
noted that there was an urgent need to train, within each country, the 
large body of statistical personnel at intermediate and lower levels. The 
issue was subsequently followed up by a Working Group on Training of 
Statisticians. In their report (E/CN. 11/545 of 28 December 1960), the 
Working Group has made a review of the statistical needs and training 
facilities in the countries of the region and has stressed the need for 
organizing training centres as a means to provide facilities for improving 
the quality of statistical manpower and of statistics. The report gives 
priority to the training of personnel at the primary and intermediate levels, 
and considers in detail the substantive and organizational aspects of the 
training of such personnel. The report also lays down the requirements of 
the training and provides an annotated syllabus. 

2. The keynote of the recommendations in the report is that the training 
should not aim only at imparting theoretical knowledge, but should have 
a definite practical orientation with a view to developing in the personnel 
at the primary and intermediate levels the necessary skills in various types 
of statistical work. The recommendations further recognize that even 
personnel at the primary level should have a broad idea of the purposes 
for which statistics are produced and the uses to which they are put. 

3. Primary personnel would ordinarily include those concerned with items 
of work such as collection of data, scrutiny and computation. Training 
intended for such personnel may also be adapted to suit village accountants 
or other personnel engaged in maintaining basic records. Intermediate 
personnel would include those engaged in supervising primary staff or 
assisting professional statisticians and administrative officers. Seme of those 
in the intermediate level may he graduates who would later on become 
statisticians. 

4. It has further been observed in the report that, even for such personnel, 
training courses of a wide variety may be found necessary, as for instance, 
a general training on important aspects of statistical work, a special training 
for a particular census or sample survey, a special training in statistics in 
a subject field, or a special training in a particular phase of statistical work 
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such as computation or field work- But taking into account the facts that, 
in many countries, the same personnel are often required to do different 
types of statistical work and that full understanding of a particular phase 
is hardly obtained without sound knowledge of related phases^ it has been 
recommended that a general training which would necessarily contain the 
basic elements for any special purpose training as well, and which would 
suit in-service training programmes, be given first consideration, 

5, The Working Group has also recommended in the report, the preparation 
of a training manual on the basis of the syllabus, which would be useful 
in conducting general statistical courses, and could be adapted to statistical 
training in particular subject fields. This Manual has been prepared 
accordingly. 



2, Scope of the Manual 

6. The Manual is designed for organizers and teachers concerned with 
training statistical personnel working at the primary and intermediate levels 
in government offices. Importance is, therefore, attached to governmental 
and other large-scale statistical activities and not to those relating to 
specialized scientific work. One of the main objectives of the training 
envisaged being the development and improvement of the quality of national 
statistics, the training should have a close bearing on national statistical 
activities and national statistical series, 

7. While the Manual provides outlines of the subject matter for training 
and gives indications of the method of training, classified under suitable 
topics, the task of adapting it in order to serve the special needs of each 
country and the special requirements of trainees attending particular sessions 
has, inevitably, to be taken up by the respective organizers and teachers. 
This task can be considerably simplified if training courses are organized 
within statistical offices or other institutions affording trainees direct contact 
with statistical work in progress, and if training material for illustration 
and for exercises are drawn from the national statistical projects which 
are closest to the trainees’ fields of activity. 

8. The Manual provides for comprehensive training, within certain time 
limits, covering a succession of topics. Although for full training at the 
level visualized all the topics will have to be gone through, it will be 
possible to make a selection of or to condense or expand the topics, or 
to make other modifications that may be found necessary to suit the personnel 
to be trained. 

9. The type of training covered by this Manual will also be found useful 
for training statistical personnel engaged in institutions other than govern- 
ment offices or for training prospective employees for such institutions 
and offices. 
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3. Scheme of the Manual 

10. The Manual devotes a section to each of nine courses and contains 
three appendices. Each course is further subdivided into two, three or more 
topics. At the beginning of each course, a course summary is given, 
mentioning the topics forming part of the course and the time proposed 
for instruction by way of lectures and discussions, demonstrations, exercises 
and visits for each topic. There are twenty-six topics in all, under the 
nine courses. Under each topic, first an elaboration of its subject matter 
is given. This would determine the coverage of the training and provide 
the details around which training can be given. Within each topic there 
is a second section indicating the mode of training on the topic. This 
section would give the main subjects for lectures and discussions, the kind 
of demonstrations that may be held, the type of exercises that may be set, 
the visits that may be arranged and the training material required, under 
each topic, 

11. A training summary showing the different courses, the topics under 
them, and the time that may be devoted to the different elements of training 
is given in table 1. 



4. Choice of courses and topics 

12. Each of the nine courses could be treated as an independent course. 
Course 1 deals with general principles and methods, whereas the other 
courses are concerned with details of statistical operations. Accordingly, 
Course 1 may be found necessary before any one of the other courses is 
taken up. For a general training covering all important aspects of statistical 
work, all the Courses 1 to 9 should be completed by intermediate personnel 
and all the Courses 1 to 7 by the primary personnel, preferably in the same 
sequence in which they are Hated in table 1, 

13. Intermediate personnel , Both the primary and intermediate personnel 

would undergo the same training, as far as a major portion of the syllabus is 
concerned. Courses B and 9 will concern only personnel at the intermediate 
level. The topics as well as demonstrations, exercises, discussion and visits 

within a topic which need concern the intermediate personnel only and 

not the primary staff are indicated separately, at appropriate places. It is 
important that the intermediate personnel also undergo that part of the 
training given to the primary staff, unless they already have previous 
training or possess considerable experience, because such training is necessary 
to enable them to appreciate the details of work that they may have to 
supervise, or sometimes do by themselves, later on. 

14. Personnel seeking specialization. Some of the courses might he 

intensified if need be, to meet the special needs of personnel who seek 

only specialized training. Thus, for personnel mainly engaged in the data 

processing phase of statistical work. Course 1 and Course 5 are of special 
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Table 1. 

Summary of Training 




Topics 

Course under the 

course 

ID (V 


Number of hours proposed for instruction 


Stages of project 
tvofk, connected 
with course 

(8) 


Lecture/ 

discussion 

(3) 


Demons- 

tration 

(4) 


Exercise 

($) 


Visit 

(6) 


Total 
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1 . 


Principles and 


U 


31 


10 
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59 


1 to 2 




methods of 


to 


<3) 
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(4) 
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statistics 
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Data collection 
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Total: 


141 


38 


108 


18 


305 


Project 








(35) 


(4) 


(36) 


(10) 


(85) 


hours: 40 



(The figures in brackets show hours to be spent by intermediate level personnel only, and 
already form part of the figures, if any, to which they are suffixed.) 



interest; for primary personnel engaged in compilation of routine statistics! 
Courses 1, 4, 5 and 6; for primary personnel concerned with field work, 
Courses 1, 2 and 3; for primary personnel engaged in analysis of data, 
Courses 1 and 5; for intermediate personnel engaged in analysis of data, 
Courses 1, 5 and 7; for supervisors (intermediate) who already have some 
previous training, Course 8 and/or 9, and so on, 

15, However, these courses will have to be suitably expanded or supple- 
mented when the training requirement is in statistics relating to a subject 



Introduction 



5 



field such as trade, transport or industry or when the training needed is 
in connection with a particular investigation such as an agricultural census 
or sample survey. But, for training on topics such as sample survey theory, 
or econometric methods, it is desirable that they are designed independently, 
although training on some of the topics in the Manual may usefully be 
taken up first. 




5. Method of training 

16, In view of the emphasis on practical character of the training* 
instruction is intended to he mainly through deni ons tr actions , assignments 
and discussions , lectures being reduced to a minimum . 

17, Each of the topics into which a course has been divided will form 
a convenient unit of instruction. Some of the topics concern principles, 
while the rest deal with operations and techniques. The time devoted to 
a topic relating to operations will be more than on a topic dealing with 
principles. Each topic will be introduced briefly through one lecture. ^ A 
Lecture note on the topic, prepared in advance, elaborating the subject 
matter of the lecture and providing illustrations will then be distributed to 
the trainees. The subject matter given under each topic in this Manual, 
will serve as a basis for the preparation of the lecture note. The matter 
may be expanded by further explanation, by furnishing more examples and 
by attaching specimens for illustration. The content of each such lecture 
note may thus be much more than what will be conveyed through one 
lecture. The lecture note should constitute the main reading and study 
material for the trainees. After sufficient time has been allowed for its 
study, one or more lectures followed by discussions on the topic may be 
held. During such lectures and subsequent discussion, a number of questions 
for clarification will be raised and answered. The results of each discussion 
may be summarized and distributed as a supplementary discussion note 
for study. 

18. Associated with a topic there may be one or more selected demons- 
trations, which may be held in the classroom or field as necessary. So 
also under most of the topics there are selected practical exercises which 
will be worked out by the trainees in the classroom or in the field. 
Sufficient explanation will be provided during demonstrations and practical 
exercises, but these may be followed by discussions as well. Discussions 
following lectures, demonstrations and exercises will serve as . an effective 
means for co-ordinating and strengthening instruction. During lectures, 
demonstrations and particularly discussions, copies of specimen sheets and 
other training material should be made available to each trainee, wherever 
possible, for simultaneous reference. 

19. Besides, a few planned visits to statistical offices or other places of 
statistical activity are associated with some of the topics. For the benefit 
of those trainees who will be undergoing all or most of the courses, a 
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small scale statistical project has been proposed, which the trainees will 
carry out by themselves through its different stages (appendix 1). 
Although this project may function independently of training on different 
topics, the different stages of project work could proceed as a parallel 
activity, as shown in column 8 of table 1* 

20. Lectures * The duration of each lecture is taken to be one hour. It 
will be seen from table 1 that the time to be spent on lectures and discussions 
together, is less than half the total training time. Since a large portion 
of the time will have to be devoted to discussions, the number of lectures 
should be kept small. This will be in keeping with the principle that 
lectures cannot he the main form of instruction in a training intended to 
create practical knowledge and skill. In the first place, the lecture method 
establishes a one way communication only between the instructor and the 
trainee and would call for a great degree of comprehension and imagination 
on the part of the trainee to translate the contents of the lecture into 
working methods and actions. Lectures, moreover, cannot take the trainee 
a long way in the matter of gaining practical knowledge as perhaps 
demonstrations and discussions v/ould do. Further, development of skill 
will be possible only by the trainee doing pieces of work himself and, in 
the limited time available for the training, he should be helped to gather 
as much working experience as possible by observation and by doing 
exercises and participating in project work. An excess of lectures would 
therefore remove the emphasis on imparting practical knowledge and skill. 
Lectures are however necessary for presenting subject matter systematically 
and in a logical and correct setting, 

21. To limit the number of lectures to a few per topic will require careful 
planning. The fact that there will he only a few lectures per topic should 
not stand in the way of the lecture note prepared on the topic being 
sufficiently elaborate. The lecture note which is intended for subsequent 
study by all trainees would incidentally take special care of those trainees 
who are accustomed to learn more effectively by reading than by listening 
and observation. 

22. Demonstrations. Apart from demonstrations on various aspects of 
statistical work facilitated by the training being so organized as to provide 
contact with actual work, and in addition to any demonstrations that may 
be made during lectures and discussions, a few selected demonstrations 
are proposed. Such demonstrations will have the advantage of presenting 
several aspects together, in a convenient way. 

23. A demonstration is intended to be of two hours duration. There are 
19 demonstrations falling under the first six courses. These demonstrations 
are described separately under each topic in this Manual. Each demons- 
tration will have to be planned in advance so that it can be completed 
within the two hour period, permitting some time for clarification of 
doubts. The planning of each demonstration will include the collection 
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and organization of the necessary material. For some of the demonstrations, 
sufficient numbers of each item of demonstration material will have to be 
secured so that each trainee will have with him one set during the progress 
of the demonstration. Such material will include lists, maps, schedules, 
questionnaires, survey calendars, field programmes, punched cards, table 
layouts, tabulation programmes, graphic presentations, organization charts, 
photographs, and similar material. Other demonstrations will require 
recorded tapes, slides, wall charts, calculating machines, mathematical tables 
and other computational aids and accessories or some specially prepared 
apparatus. Most of the demonstrations will be held in the classroom, but 
some will have to be held outside. 

24. Exercises . A few special exercises are proposed under almost all the 
topics, to be worked out in addition to any project work or other assignments 
outside the class hours. There are 54 such exercises in all under the nine 
courses. The coverage of the exercises is described separately under each 
topic. Each exercise is to be worked out in a session of two hours, An 
exercise may contain sub-sections. Most of the exercises will be worked 
out in the laboratory or classroom; but some, particularly those relating 
to data collection, will be worked in the field. The laboratory or classroom 
will be equipped with calculating machines, mathematical and statistical 
tables and other computational aids and with drawing tables and instruments, 

25. Exercise sheets corresponding to the different exercises will have to be 
prepared in advance, and distributed separately for each exercise, together 
with the necessary blank sheets (square ruled paper) and graph paper for 
working it out. Maps, schedules, questionnaires or other material that are 
to be used in working out the exercises should also be provided. Where 
necessary, hints for working out exercises should he added after the exercise. 
The exercise completed should be systematically filed by each trainee to 
gradually build up a practical work book. 

26. At the beginning of each practical session, a briefing of about 15 
minutes should he given to the trainees by the instructor, who should 
mention the principles involved in the exercise and indicate the general 
plan and important steps for working out the exercise. Thereafter the 
trainees should be encouraged to think and work out the exercise on 
their own with the minimum of help from the instructor. The practical 
work hooks should be periodically examined by the instructors and 
comments made. 

27. Exercises should be so framed that each can be completed within the 
two hour period. If an exercise is not completed during the appropriate 
session, for any reason, by a trainee, he should complete it outside class 
hours and as early as possible. 

28. Discussions , As much time as possible out of the time allotted for 
lectures and discussions on each topic should be devoted for discussions 
because of their importance in the present type of training. Although 
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discussions need not be held in sessions of equal duration, those which 
follow lectures can be arranged in two hour sessions. A number of questions 
arising within the subject matter contained in each topic should be raised 
and suitable answers or clarifications provided. The questions should 
naturally be geared to impart practical knowledge, and should be mostly 
concerned with bringing out problems, points and other details that will 
be met in practice and ways of tackling them. Some of the questions 
should however involve clarification of principles as well. 

29. Discussions may have to be stimulated. If it is left to the trainees 
always to take the initiative in asking questions, it is likely that very few 
questions will be asked and that only a small section of the trainees will 
come forward with questions. On the contrary, if all the questions are 
posed and answered by the instructors, the discussion will take the shape 
of a lecture. It is therefore very necessary to have the discussion pre- 
planned and conducted in an organized fashion. A series of questions and 
answers within each topic should be prepared by the instructors in advance, 
but not distributed before or during the session. These questions and 
other questions as well should be posed to the whole class and trainees 
asked individually to provide answers* These answers should be reviewed 
briefly by discussion and the correct answer formulated by the instructors. 
Discussion will not only promote understanding by the trainees of principles 
and techniques, but also enable the instructor to judge the grasp on the 
subject that each trainee has acquired, 

30. The questions and answers prepared in advance will enable the 
instructors to conduct the discussion systematically and with proper 
utilization of time. They will also form a substantial part of the notes 
prepared and distributed after the discussion (paragraph 17 above) . The 
notes should include also some questions to be tackled by the trainees 
themselves. Those relating to each discussion should be distributed as soon 
as possible afterwards. Questions and answers and questions for answering 
prepared in advance under each topic, may be utilized for initiating 
discussions and for the preparation of discussion notes. One or more 
discussion notes will have to be issued corresponding to each topic. The 
discussion notes together with the lecture notes on each topic will form 
the main study material for the trainees, 

31. It is likely that some of the trainees will be found to be unaccustomed 
to the discussion method. One way of stimulating discussion will be to 
ask each trainee to prepare and present for answering during discussion 
a set of questions based on his study of the lecture notes on each topic. 
Special attention may be paid to them during discussion and they should 
be encouraged to ask questions and give answers. The discussion habit 
should he developed in the trainees as early in the course as possible and 
care should be taken to ensure that all trainees participate in the discussion. 
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32, Facilities should be provided for the trainees to consult instructors 
individually. For this, consultation or tutorial hours may be set apart. 
The arrangement made in respect of the number of consultants, instructors 
or tutors and the time allowed should be adequate to ensure that all the 
trainees avail themselves of this facility, 

33, Visits . If the training is organized to take place within a statistical 
office which carries out work on a large scale, the trainees will have the 
opportunity of observing the systematic flow of operations of various kinds 
and details of actual work. Whether this facility exists or not, a few 
special visits to statistical offices or other places where field work or other 
activities are carried out have been proposed, The nine visits proposed 
are connected with the courses on data collection, data processing, supervision 
and statistical organization. These visits will have to be made by previous 
arrangement and it should he possible to demonstrate to the trainees different 
aspects of work during the visit. The duration of each visit, excluding 
time for travel, hag been taken to be two hours, 

34. Project work . While the lectures demonstrations, exercises, discussions 
and visits would cover the entire subject matter of the syllabus, in order 
to illustrate the interrelations of the different stages of statistical work and 
to provide trainees with additional working experience, a self-contained, 
small statistical project should he carried out by the trainees. The emphasis 
in this project work should he not on the volume of work hut on the 
representative nature of the project and the quality of work. Although 
the project will he a small one, since the different stages will have to he 
carried out in sequence, it will be spread over a few weeks. Accordingly, 
project wo* 7 . will become part of the training only for those who undergo 
relatively ong term training, such as those taking Courses 1 to 7 or 
Courses 1 to 9, Carrying out the poject work after completion of all the 
courses, although desirable from some points of view, would mean a 
considerable extension in the total training time. The project should 
therefore be carried out, side by side with the training on the different 
topics. Each trainee should participate in all stages of work in the project 
as an assignment, either individually or in a team as the stage of work 
demands. Data collection in the project will have to be done outside the 
class hours. But other stages of work can be done mostly in the classroom. 
For this purpose the project work has been divided into 20 stages, each 
stage involving two hours of classroom or laboratory work. The specification 
of the type of project to be selected and the 20 stages of work are given 
5n appendix 1, 

35. Publications for reference. A list of selected publications appears in 
appendix 3, Most of these are international publications, of the manual, 
handbook or studies-in-method type. In view of the fact that few of the 
available text-books provide full treatment of practical details of statistical 
work, it may not he possible to make wide use of text books for the 
training. The trainees, while they should have easy access to reference 
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material and other publications in the library, should give priority to the 
lecture notes and discussion notes and other training literature distributed 
during training. Accordingly, assisted reading will not form an important 
part of the training. 

36. Tests. In addition to following the progress made by each trainee 
and judging the performance of each during discussions and in working 
out assignments, periodic and final examinations may be held to assess the 
trainees. Conducting examinations will not only provide a basis for the 
award of training certificates, but will increase the seriousness and alertness 
of the trainees. The examination procedure may be considerably simplified 
by setting objective questions, whether the test is written, oral or a field 
exercise* 

37* If the number of candidates seeking admission to the training courses 
is more than the in-take capacity of the training centre, screening tests for 
admission will have to be held. One of the main considerations in selecting 
a candidate for training will be his usefulness after training. The objective 
type of tests will be found useful for the purpose of selection tests. Tests 
may be conducted in respect of knowledge in subject fields and aptitude 
in numerical work and/or field work. The knowledge of mathematics and 
economics, required for the training will he high school algebra and geometry 
and familiarity with some of the elementary terms in economics. 

38. Orientation lectures . For the benefit of trainees who join the training 
centre for the first time, one o. two orientation lectures may be arranged, 
to enable them to adjust themselves quickly to the environment of the 
training centre. 



6, Programming the training 

39. It will he seen from table 1 that the total time for instruction, for ail 
the 9 courses, is 305 hours, out of which 220 hours will be spent on primary 
personnel and an extra 85 on personnel belonging to the intermediate level. 
This does not include the 40 hours for project work in the laboratory or 
class room or the time for data collection outside class hours for project 
work, or time that will he set apart for consultation by trainees or for 
tutorial work* If training is on all the 9 courses, and is imparted on a 
full time basis at the rate of about 25 hours per week, it can be completed 
in about 3 months. If the training is given on a part time basis, it will 
have to be spread over a longer period. But it is desirable not to extend 
even part-time training beyond a period of 6 months. 

40. In the preparation of the day to day programme of training classes, 
the training summary in table 1 and the course summaries given at the 
beginning of the sections on the different courses will be of help. In 
taking up courses, topics or items for training, the sequence followed in 
the Manual may be followed. But from the point of view of uniform 
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utilization of training equipment and for preparing workable programmes 
of classes, it may be necessary to take some of the items within a topic 
out of the sequence indicated. This may not always be possible without 
seriously affecting the unity of development of the training. Topic 5.2* 
for instance, is one which may be taken out of the sequence and commenced 
even from almost the beginning of the training. In order to cover the 
various items of training within the prescribed time* careful planning of 
the programme of classes and keeping a watch on the progress of training 
will be necessary. 




7, Organization of training 

41* The organizational aspects of training, in terms of teaching staff* 
location* equipment, materials* and administration* will require special 
attention. They will be largely determined by the specific purpose of the 
tiaining, the number of trainees per session and the resources available. 

42. As the training is essentially practical in character, involving discussions* 
demonstrations and exercises* individual attention to trainees will be required. 
Mainly for this reason* it is recommended that the maximum number of 
trainees per session should be 30. 

48. A list of equipment and material required for training a batch of thirty* 
is given in appendix 2. 

44. Training staff * The basic requirements of the staff chosen to impart 
training should be mastery of subject* skill in work* familiarity with 
problems to be encountered in statistical operations and ability to suggest 
measures to tackle them. Some of the training staff may be full time 
teachers, others part time. There should be one full time staff member 
in charge of organization, co-ordination and direction, and perhaps two 
other full time teachers, one each with experience in large scale field 
work and in data processing respectively* A number of part time teachers 
with competence in statistical operations in various subject fields will also 
be needed. They may be drawn from the statistical offices, training institutes 
and, if necessary, from universities* 

45. The training should be located as far as possible in operating statistical 
offices and organized with close collaboration between as many statistical 
offices and institutions as possible. It will be possible to utilize a wide 
range of facilities offered by the various collaborating organizations. 
Training on different topics may be held at different offices. 

46. There may be a number of administrative and instructional problems 
to which attention has to be paid both in establishing a new training 
centre and in running it. They are as follows: 
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(1) Organization, of training centre 

L Preparation of scheme and budget for centre, 

2. Securing funds, accommodation and equipment, 

3. Preparation of prospectus, form of application, syllabus and other 
promotional literature. 

4. Enlisting co-operation from other organizations from within and 
outside the country. 

5. Enlisting and training if necessary, teachers and other staff. 

6. Preparation of training material, 

(2) Maintenance of centre 

X. Setting up a centre office. 

2. Providing library facilities. 

3. Transport arrangements (regular, field work). 

4. Maintenance of calculating machines and other equipment, 

5. Arrangements for issue of stock including laboratory equipment 
and stationery and for distribution of training material, 

6. Arrangements for editing and printing instruction sheets, training 
notes, test questions, 

7. Hostel or other accommodation for trainees and visiting teachers. 

8. Circulation of prospectus and other literature, and receiving 
applications from candidates. 

9. Screening of applications (admission tests), 

1 0. Registration of trainees, maintenance of attendance records, 
progress reports, and examination results and periodic review of 
training. 

11. Preparation of time schedules and training programmes for day 
to day training. 

12. Co-ordinating and supervising instruction. 

13. Conducting examinations. 

14. Awarding certificates at the end of training (including printing 
certificates) , 

15. Preparation of training reports. 



Course 1 

PRINCIPLES AND METHODS OF STATISTICS 



This course is intended to be gone through by trainees both at the 
primary and intermediate levels, with the exception of one topic meant 
for those at the latter level only. 

The course will provide the necessary background for the eight courses 
which follow. It could also serve as an independent course on general 
principles and methods in statistics. 

Training will be given through lectures* discussions* demonstrations 
and exercises. Since the course is designed to provide knowledge of 
statistical concepts* terminology and principles and to give an introduction 
to elementary statistical methods* the emphasis in training under this course 
will not be so much on operational skill as it will be in the subsequent 
courses. Exercises under this course should he confined to giving the 
trainee a clear understanding of the principles and techniques through as 
many brief but representative examples as possible* but not those which 
involve details of procedure or voluminous material. Numerical work given 
in this course* unlike that in Course 5 ? may be simple enough not to require 
mathematical formulation or the use of calculating machines. 



Course summary: 







Number 


oj /lours proposed for instruction 




Topic 


Lecture! 

Discussion 


Demons^ 
t ration 


Exercise 


Total 


1.1 

1.2 


Scope of statistics 

Statistics and their uses . . 


3 

3 


- 


2 


3 

5 


1.3 

1.4 

1.5 

1.6 


Basic concepts — 1 
Basic concepts — 2 
Statistical operations ..... 
Elementary statistical 

methods — 1 ....... 


3 

3 

3 

5 


2 

2 


2 

2 

4 


5 

7 

5 

9 


1.7 

1.8 


Elementary statistical 
methods - 2 
Elementary statistical 

mef nntK — 4 


5 

(3) 

3 


(4) 


4 

(4) 


9 

<n> 


1.9 


IIlCLllUyn ^ * ■ f ■ ■ ■ ‘ * 

(for intermediate level only) 
Qualities of good 
statistics 


2 




5 




Total: 


31 

(3) 


10 

(4) 


18 


59 

(H) 



(The figures in brackets show hours to be spent by intermediate personnel only and 
form part of the totals below which they appear.) 
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TOPIC 1.1 
Scope of statistics 

1. The statistical approach is part of our everyday thinking. It is this 
approach by which we gain experience and obtain guidance in many matters 
of life. In personal matters* we may not formulate our problems in a 
very scientific manner, we may not make a systematic record of the facts 
we observe, we may make our computations only mentally, and we may 
draw conclusions that are clouded by general impressions. Nevertheless, 
it is the statistical way of thinking that enables us to describe or characterize 
persons, objects, situations and phenomena with some reliability; to make 
assessments and comparisons in an objective manner; to make wiser decisions 
by sifting the true from the untrue, the probable from the improbable, 
the relevant from the irrelevant; and, by adding facts and findings to our 
experience, to make decisions and formulate courses of action in such a 
way that the risks or losses involved are kept at a possible minimum. 

In the wider and more important spheres of government and business, 
in public life and scientific research, statistical techniques and statistical 
information not only play a magnified role but constitute an organized 
and systematic methodology, which calls for a good deal of skill and 
craftsmanship for its successful application. 

2. Role of statistics 

Statistics, as a subject for study and practice, is based on the fact 
that information is provided in its most efficient form when it is expressed 
numerically. The importance of the subject lies in the fact that many 
things and events around us are capable of being described and studied 
quantitatively. Even many descriptions which are at first qualitative in 
form can be suitably expressed in numbers. Numerical information can 
arise in almost all fields of human activity and therefore statistics has a 
place in every field. For this reason, the subject of statistics remains a body 
of scientific principles and methods concerned with numerical information, 
and is not a separate science like economics, biology, physics or chemistry, 
though statistics has its place in all of them. 

Briefly, the role of statistics, in any field of application, is as an aid 
to solving problems, or to be more specific, to answering a variety of 
questions raised in solving problems. This function it performs through 
certain stages. The problem is first suitably formulated and res . 1 ;^d into 
a number of unambiguous questions; information relevant to ea h question 
is collected as accurately as possible; these items of information, otherwise 
called statistical data, are carefully studied and the results of the study are 
then utilized to frame an answer to each question. 
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For example, suppose a country is facing the problem of tackling a 
famine which has just broken out. Some of the questions that are 
immediately raised are: What is the number of people for whom food 
has to be provided? How many are likely to be displaced from their 
homes? What are the causes which led to the famine? Can it be that 
hoarding is the main cause? How much time will be taken to set right 
each of these causes? How much stock of food is available? How much 
food is to be imported? How much foreign exchange is available for 
importing food? How much time will it take for imported food to reach 
the country? What will be the effects of the famine? To what extent 
are prices likely to rise? Is price control necessary? 

The answers to these and similar questions are provided with the help 
of either statistical information readily available, or information specially 
collected for each purpose. The type of answer given may differ from 
question to question. The answers to some of the questions are certain 
numerical values which can be directly provided. Some of the questions 
require estimates to be made. Some questions require verification. Others 
require a study of interrelations of factors before answers can be given. 
The correctness and reliability of each answer will depend on the amount 
of information used, its quality, and the efficiency of the methods of using 
that information to frame the answer. 

The questions asked above, are typical of most of the problems which 
statistics can help to solve. Statistical activities are thus not confined to 
compilation of numerical facts, but include: formulation of problems, 
planned collection of information, analysis of the information and utilization 
of the results of the analysis to meet specific objectives, 

3, Emergence of statistics 

Until about three centuries ago, the subject of statistics comprised only 
the compilation, for use by the state, of certain basic data such as number 
of people, number of livestock, or amount of agricultural wealth. The 
compilation of such information was carried out as an administrative duty. 
Not much by way of technique, either in the collection of data or in the 
analysis and interpretation of figures, was known. Statistics had not yet 
developed as a subject by itself and the term Statistics* simply meant 
numerical information. This usage is still in vogue. Such statistics 
continue, even now, to be compiled on an extensive scale and as an important 
activity and they form a very wide branch of the subject of statistics. 

In the last several decades, many developments have taken place also 
on the theoretical or analytical aspects of numerical information, particularly 
in the designing of collection of statistical data, their analysis, and 
interpretation. These developments have been a result of increased use of 
statistical information in diverse fields, together with the coming into being 
of the mathematical theory of probability, 

22 
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Training on Topic 1,1 

4. Lectures ami discussion 

(1) Presentation of contents of sections 1 to 3 above, 

(2) Consideration of details of the process of evolution of modern 
statistics as a scientific methodology and the general role it plays in different 
fields of application. 

5, Training material 
Lecture notes. 



TOPIC 1.2 

Statistics and their uses 



1. The use of statistics are many and varied. Their use is generally 
restricted only by the lack of adequate statistical data or due to absence 
of knowledge as to how to use them correctly and effectively. History 
shows that, in times of expansion and new activity, in war and emergency, 
and in reconstruction and planned development, always new types of 
information are required, and the collection of new statistics, their use and 
methods of use gain considerable impetus. 

Statistics are produced by various agencies at various levels and on 
various scales. So also there are many types of users of statistics. The 
producers of statistics create them mostly for their own use; but those 
statistics are useful for others as well. Accordingly, all users do not produce 
their own statistics; they may have to depend partly or solely on other 
sources, 

2, Producers of statistics 

Those who produce statistics may be broadly classified into four 
categories : 

(1) Individual investigators: Statistics produced by individual workers 
are the result of making experiments and other studies, often with a view 
to discovering scientific facts. Such data arise in the natural and social 
sciences in fields like genetics, psychology, physics, or in economics in 
fields like agriculture and industry. These data are of scientific quality 
and value; they are usually concerned with one or a few specific problems 
and are produced on a small scale. There are, however, some research 
organizations which produce statistics in a similar manner, but on a larger 
scale. These statistics, if published, appear in journals or in reports. 
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(2) Individual organizations: Business organizations like manufac= 

turlng firms and retail firms, local authorities like municipal offices, transport 
organizations like railway or motor transport companies and other such 
organizations, produce statistics concerning their activities. Such statistics 
are compiled mostly from records, like payrolls, customer accounts, progress 
reports, invoices, or supply indents, which accumulate in the course of 
routine operations. Besides, they may compile statistics based on special 
inquiries made by them either within the organization or outside. The 
inquiries may be designed either to answer specific questions from time 
to time or to provide information once for all. 

The statistics produced by these organizations will be available in their 
statistical documents or in reports. Some of the statistics may be of a 
confidential nature. Others will be passed on, in self interest or under 
obligation, to organizations such as newspapers, chambers of commerce, 
trade associations and the government. 

The larger bodies like associations and the government consolidate the 
statistics received from the different organizations and create a wider set 
of statistics relating to activities of several similar organizations as a whole. 
Although, in respect of such statistics, the larger bodies do not produce the 
data first hand, they are considered as producers of at least secondary 
statistics, in so far as such statistics are the result of further compilation. 
Often these secondary statistics are supplemented by statistics based on 
special inquiries conducted by the larger bodies with a view to filling in 
gaps in information contained in the original data. 

(3) The government; By far the greatest producer of statistics in 
any country is the government. Statistics produced by the government 
relate to the country ? s welfare and mostly to the national economy. A 
considerable part of government statistics are compiled from records which 
accumulate in day to day administration or from statistical returns received 
from other sources as provided under law. Other statistics are obtained by 
conducting special inquiries either periodically or occasionally according to 
demand for particular types of information. Such special inquiries may 
be conducted by the government directly or through agencies appointed 
by the government. Governmental statistics which are not of a confidential 
nature are published in administrative reports, statistical bulletins, statistical 
abstracts, statistical year books, census reports, sample survey reports and 
like publications. 

Each country has its own statistical system. The quantity and variety 
of statistics produced differ from country to country. The major subject 
fields in which modern governments compile statistics may be classified 
as follows:- — 

Population and health 
Agriculture and irrigation 
Mining, power and industry 
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Trade, foreign and internal 

Transport: railway, road, shipping and civil aviation 

Communications 

Education and culture 

Housing 

Labour and employment 
Prices 

Public finance 
Money and banking 
Balance of payments 

National income, national accounts and financial flows 
Planning, 

Statistics on subjects like defence, although compiled by governments, 
are not published or made available for general use. 

(4) International agencies: The United Nations compiles and publishes 
statistics in various subject fields, based on data received from individual 
nations and international organizations. Organizations such as the Inter* 
national Monetary Fund, Food and Agriculture Organization of the United 
Nations, International Labour Office and the World Health Organization 
also produce international statistics in their respective fields. These agencies, 
by developing statistical standards, by contributing to knowledge of statistical 
methodology and by offering advice, also assist nations to produce statistics 
that are comparable on an international basis and to develop new statistics 
where they are lacking. 

2. The government as a user of statistics 

Governments use statistics as an aid in conducting the affairs of the 
state, or in other words, in administration. Administration in its wider 
sense involves not only day to day control, but also the making and 
execution of policies extending over periods of time. Some administrative 
actions are taken in accordance with established rules, while some are based 
on decisions dictated by the course of events. Decisions thus have to be 
made with regard to many individual actions as well as policies of action. 
It is in relation to decisions behind actions and policies that statistics are 
most useful. They are also useful in guiding action and evaluating the 
results of action, thereby allowing changes to be made in decisions, if any. 
This does not mean that all policies and actions are, or need be, based 
on statistics; or that, for making a specific decision, all the necessary 
information will be found in the statistics available. However, often the 
same set of statistics can be diverted to several uses. The following are 
some of the government uses of statistics. 
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(1) Routine administrative control: The various types of government 

statistics describe the nation as a whole or its component sectors* in terms 
of different characteristics. Statistics describing different entities of a similar 
type enable comparisons to he made* Thus for instance, comparisons are 
possible between different geographical areas, different communities or 
different time periods. Such comparisons provide indicators of differences 
and indicators of progress. These indicators will show out if something 
is wrong and serve as signals for action. Examples of taking action on the 
basis of indicators are: 

(a) If yield of crop is very low in some areas as compared to others, 
steps may be taken for providing irrigation, fertilizers or other facilities, 

(b) If wages fall below subsistence level, enactment for a minimum 
wage may be introduced. 

Statistics as indicators also serve as a check on administrative action* 
Thus for example, if steel allocated adds up to more than the amount 
of steel available, evidence is provided that the system of allocation has 
gone wrong* 

(2) Policy making: Apart from making decisions and actions on 

current matters, the government has often to formulate legislative, executive 
or economic policies, for future action. Examples are: policies of com- 
pulsory education and nationalization of industries, budget policy, trade 
policy, agricultural policy, credit policy, wage policy, taxation policy. The 
role of statistics in policy making is by summarizing experience of the 
past and helping to establish results to be expected in future. Firstly, by 
analyzing statistics in those subject fields closely related to the issue, the 
policy maker is enabled to select a few alternate policies for consideration. 
By further analysis of the related statistics he will be able to work out the 
results that can emanate from the different policies, if adopted. This will 
help him to choose one reasonable policy out of several under consideration* 

Further, when a policy has been in operation for some time, statistics 
of the results achieved can be used to examine whether the policy has been 
successful or not* If not, the policy may be revised* 

(3) Planning for economic development: For accelerating economic 

growth, many countries adopt planned- economic development* In a 
development plan, certain targets are to be achieved at the end of a 
prescribed time period. This will involve the framing of a planned policy 
for achieving each target. Statistics will be useful in framing the plan 
policies and in determining the magnitudes of the targets corresponding 
to each policy, if adopted. Thus for planned production of a commodity 
like steel or textiles, some of the statistics useful for fixing the targets are 
those relating to production, resources, capacity for expansion and import 
and production of machinery. For framing the financing policy of the 
plan, statistics relating to domestic savings and foreign capital will be 
useful. The financing policy may further involve a taxation policy for 
mobilizing domestic savings. 
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4, The outside user of government statistics 

Outside the government there are many private users of government 
statistics. They include business men who require timely information 
concerning the problems and prospects of their trade. Detailed information 
will be of interest to them about stocks and prices of raw materials, wage 
rates, imports and exports, income structure of consumers and similar 
characteristics related to their trades. There are many other users as well, 
like economists, statisticians, politicians, historians and journalists. 



Training on Topic 1.2 

5. Lectures and discussions 

(1) Presentation of contents of sections 1 to 4 above. 

(2) Illustration of how an organization (a government office, or an 
industrial establishment) produces its own statistics and makes use of 
statistics produced by itself and by others. 

6, Exercise 



Examples 

(a) Matching major national economic characteristics given in one 
list with minor characteristics in another list. 

( b ) Selecting from specimen documents characteristics which would 
lead to useful statistics and listing the uses to which the resulting statistics 
can be put to. 

7, Training material 

Lecture notes. Exercise sheet. 



TOPIC 1.3 

Basic concepts — 1 



1. Statistical data 

A distinction may be made between statistical data and statistics. 
Statistics are numerical facts derived from statistical data, by processes like 
rearrangement and condensation* Statistical data can be either qualitative 
or quantitative, but statistics are always quantitative, (It is possible that 
statistics derived by one person or for one purpose serve as quantitative 
statistical data for another.) 



